fipr 10 07 0B:40a P.

TRENDS N MILK COMPOSITION AND ANALYSIS IN NEW YORK
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INTRODUCTION

The change to multiple component pricing 1n a wider geographic area of the
federally requlated areas of the United States milk supply is part of the change that will
accur with the reorgamization of the USDA Federal Milk Marketing {FMM) orders that
1s planned to take place on October 1, 1989, In the past there have been dfferent
types of milk payment and pricing systems in thfferent geographic regions of the
United States even under the Federal Milk Marketing Orders  Even though more areas
of the United States will be paying dairy farmers on the basis of milk components, the
payment system will not be uniform across the country. In addition, in unregulated
areas the payment system will still be based on an agreement between the mdk buyer
and the milk seller, However, in FMM regulated areas combinations of some or all of
the following milk characteristics will be used in the pricing system: fat, true protein,
solids-not-fat, other solids, and somatic cell count [SCCY  Milk processors will still be
free to pay quality bonuses based on shsence of antibiotics, absence of added water,
low bactaria counts, and SCC {in areas where somatic cell count s not included in the
federally regulated price). The pricing system is still based on weight of components
delivered to the processing plant, The new mitk pricing system does not specifically
place a higher value on milk with higher concentration of components.

Historically in the New York State (NYS], the regulated payment system has
neen for weight of fat and weight of milk delvered. Any payments for protein, solids-
not-fat, other solids, or quality {e.g., low SCC or bacteria counts) have been incentive
premium payments to the producer on top of federal minimum prices, However, there
was one aspect of the NYS law that was umigue in United States with respect to
payment of dairy farmers, That was payment for protein in a voluntary system had
to e on a true protemn basis not a crude protein {1 ¢., total nitrogen basts). The change
in the EMM program this year will convert the basis for protein payments to dairy
farmars n all federally regulated areas to a true protein basis. Both Australia and
France aiso pay thelr dairy farmers on a true protein basis. True protein plus
nonprotein mitrogen (X 8.38) equal crude protein. The major component and the most
variable component of the nanprotein nitrogen portion of milk is urea. The reason for
the change to a true protein basis is two fold: 1} the nonprotein nitrogen component
of milk does not have the same economia value as true protem and 2) the accuracy of
electronic milk protemn testung by infrared analysis 1s improved by using true protein as
the basis for calibration nstead of crude protein. Using true protain as the basis for
calibration produces more accurate infrared milk analysis data when calibration is done
properly and will provide better data for use in feeding management for dairy cows
and genetlc selection, if this basis for proteln analysis is utllized for DHIA racord
keaping 1n addition to mitk payment testing.

Proceedings from the 1999 Cormell Rutritiom Confereace for Feed Manufacturers,
61st Meeting. October 1%-21, 1949, Rochester, MY,
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OFFICIAL REFERENCE METHODS FOR MILK TESTING

What are the methods used for official reference testing in the USDA FMM
system? All methods are official methods of the Assaciation of Official Analytical
Chemists International {AOACI) that have heen validated by collaborative studies
(Table 1). Fat and true proten are measured directly, while other solids is caloulated
from the results of three official methods.

Table 1. Ofticial rmlk component testing reference methods dentitication numbers
from the 16% edition of Gtfictal Methads of Analysis of the Association
of Official Analytical Chemists International {18858},

Milk_compaonent Method name Methed Number

{at Modtfied Maojonnter 8988.08

true protein Protein Nitrogen 991.22

solids-not-fat Solids-not-fat 980,21

total sohds Total Sohds 840.20

ather solids {By difference) {990.20 - {983.05+881.22)

The results of these methods on milk samples are used as the basis of
calibration of mfrared milk analyzers. Tachnically, these methods could be used
directly for payment testing but they are too slow and expensive. However,
pariodically they may be used as a reference to venfy testing resulis pbtained n an
industry testing lab, tn most FMM Orders 1t 1s required that milk from alt producers
that do not belong to a cooperative be tested for payment by the FMM Laboratory
or a laboratory that is under contract to that FMM Order. # a milk producer is a
member of a uooperative, then the milk may be tested by the laboratory of that
cooperative with periodic verification of testing accuracy by the staff of the FMM
laboratery or their designee. Historically, in NYS the designee for the FniM
Adrmimstrator has been the Division of Mitk Centrol of NYS Agriculture and Markets

ROUTINE MILK ANALYSIS

Most routine matk  analysis i¢ dons by mid-infrared transrmssion
spectrophotometry. These instruments when coupled with an electronic rmilk somatic
cell counter can 18st a large number of samples at a reasonable cost. The reference
methods listed in Table 1 are the basis for calibration of infrared mulk analyzers. It
must be recognized that infrared milk analysis is a secondary mathod that is designed
to predict the test value that the reference test would have provided on any particular
sampie. In making these predictions there are many assumptionts and not every
infrared milk analyzer test will agree exactly with the reference method. The goal is
to achieve a mean test of a large group of milk samples that agrees very well with the
mean test by the reference methad with the variation 1n residual differences between
the refarence method small and normally distributed around @ mean difference of zero,

The basic technology for mid-infrared milk analysts has been a discrete filter
based approach where sample wavelength and reference waveilength filtars ware
rotated into the beam of infrared light that was passed through the rmlk sample,
These filters selected bands of wavelengths of ight that can be used to measure the
fat, protein, and lactose content of milk samples., This relatively simple approach has
served the industry very well for over 20 years. However, thers are some limitations
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to this approach, particularly when spsafic feeding practices change the
concentrations of minor compounds In milk that may absorb light at the wavelengths
used to measure the major components. Recently, advances in electronic technology
and the relatively Inexpansive computing power of microprocessor chips has made 1t
possible to use full infrared spectra data. This power full new tool for mlk testing
offers the potential to improve the accuracy of payment testing by reducing the
residual differences betwesn reference chemisiry and nstrument predictions Possibly
even more important from an animal science and management point of view 1s the
potential for simultaneously measuring variation in miner components in milk that are
related to the nutrition or health status of the dawry ¢ow, In my opimion, 1t will take
many years to discover and develop the full potentia) of what is called Fourier
Transform infrared (FTIR) mitk analysis The first example of the measurement and use
of data on a mmor component in milk 15 the measutement of urea by mfrared mitk
analysis, The first version of thus technique was avaiiable on a filter based instrument
using a partial least squares calibration, but in the future the routing measurement of
uréa is more tikely to be done by FTIR analysis.

MILK COMPOSITION IN NEW YORK STATE

The moest complets historical data on component miltk composttion in NYS are
from the study by Herrington et al. (1) and Barbano {2). Hernngton et al found a
mean fat content of 3.53 and a mean total protein content of 3.13 in 860 milks over
the period from 1959 to 19261, Summary data for NYS from the 1984 study by
Barbano are shown in Table 2. Both crude protein and true protein are shown i Table
2. The data show the tymcal seasonal variation with concentrations of milk
compenents being lower in the hot summer manths, T'he seasonal variation in casain
as a percentage of crude protein is larger than the seasonal variation in casemy as a
percentage of true protem. This s caused by the fact that the variation in casen as
s percentage of crude protein is influence by variation in nonprotem nitrogen content
of the milk, while casein as a percentage of true protein s not.  Since the study by
Barbano in 1984, there has been no comprehensive record keeping and publication on
eny mulk component except fat. Milk fat data has been published {3) annually by the
NYS Department of Agriculture and Markets {Table 3). The seasonal vanation in fat
concentration s simifar to the data from the 1984 sludy (Table 2}, but i general the
average fat content of the milk was a littls lower in the 1384 season compared to the
1988 to 1988 data in Teble 3. The study by Barbano (2} was a national milk
composition study that indicated that in general in the Northsast the protein content
of the milk was lower than in sorme other regions of the country

From 1992 to 1998, the milk analysis laboratory st Cornell has monitored the
composition of the mik protein fraction of the bulk millc supply recerved at threg large
cheese factores i NYS. The milks were collected {rom farge milk silos daify and
frozen i & low tempersture culture freezer at the factory. One timie sach month the
frozen samples were shipped to Cornell, thawed using a rapid microwave procedure,
composited for the month, and analyzed immediately by the AQACI reference
procedures for protem testing. Casein was determined using AOACH procedure number
988.07and nonprotem nitrogen was determined using procedure 891,217 The data
for the composition ahalysis of the mulk protem {raction are shown in Tables 4 through
9. Inlooking at these data one thing that can be noticed is the general stability of the
average data from year to yvear. The patterns of seasonality are similar 1o previously
reported data, with lowest concentrations in the summer months, However, in general
the total concentration of both crude {Table 4] and true protein (Table 5} are lower
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than the values for the 1884 study. The magnitude of this difference s very important
with respect to 1ts impact on cheese yvield The nonprotein nitrogen (x 8.38) data are
shown in Tavle 6 These values are higher than those observed by calculating the
differance between the crude and true protein values in Table 2. This is partly due to
a difference i analytical method. In the 1884 study, the methodology for
measurement of nonportein nitrogen content was not standardized and the method
used 1n 1984 would be expected to provide vejues that are 0.02% lower than the
method used to produce the 1992 {o 1998 data. Mowever, even when this is taken
mto accaunt, it appears that milk nonprotein nitrogen may ba somewhat higher now
that it was in 1984  The casein percentage in mitk {Table 7) for the peried 1982 to
1998 1s lower than the casein percentage reported m the 1984 study and this s
congsistent with the lower true protein content of the milk during this same penod.
Casein as a percentage of true protein (Table 8} and casein as percentage of crude
protein (Table 9) are generally comparable to the values found in the 1984 study It
15 best to compare cassin as a percentage of true protein {since its value 15 not
influenced by vanation in nonprotein nitrogent,  When this comparison is made, the
values are remarkably close and would mdicate that while the concentration of
components has changed the relative rate of synthesis of caseins and mitk serum
proteins within the milk protein fraction has remained unchanged. The slight increase
in casein as a percentage of true protein may reflect a reduction in milk somatic cell
count over this period,

The differences m the data for concentration of milk components in the milk
supply in NYS seems to be consistent with the milk pricing message that has been
sent to producers over the past 20 years, The reguiated payrment system in NYS has
provided the signal to producers to deliver fat and volunme, The concentration of fat
in mitk seems to be shightly higher, data from NYS Agriculture and Markets and USDA
would mndicate the milk volume per cow hag increased over thig period (data not
shown}, and the concentration of protein In milk 1s lower. The lower concentration of
ik protein would be consistent with the higher milk volume per cow and the fact that
profein has not been a part of the regulated payment system in NYS.

References,

1. Herrington, B.L., JW. Sherbon, R.A. Lediord, and G.E. Houghton, 1872,
Composition of milk i New York State. New York’s Food and Life Sciences
Builetin No, 18, Cornell University, ithaca, NY. pp 1-23.

2. Barbano, D.M. 1990, Proceedings of the 1390 Cornell Nutrtion Conference,
Dept. of Animal Sciences, Gornell University, fthaca, NY. pp 96-105.

3. Huff, C., E. Johnston, R, Odell, L. Bartlette, and B. Black. 1898, New York
State Dawry Statistics: 1998 Annual Summary NYS Department of Agriculture
and Markets., 1.

37



43a

-

10 @7 Q8

Apr

Zvr'e

iy &
[ 4
W'z
¥z
EVC
ErZ
[ARA

afigiany

r4

161 G
Z61°0
£BL°0
66L°¢
S61°0
€810
68L°0

sfivsany

i’z

8¢
Ly'T
Gve
ov ¢
vz
Gsz
74

o83

06t O

88170
L181°C
£81°0
PASTAY
810
68L°0
53170

R0

6v'C

Lg'¢
ove
8y ¢
8y'Z
05'g
£4°T
gv'e

ADN

Z81°0

CTT'Q
88L°0
Z8L'0
8LL°0
S61°C
£8L°0
£8L 0

ADN

8vz

v
§¥ ¢
gv'e
Q8¢
082
sv'¢
£5°Z

10

q8L°0

S8L 0
LB8L0
08L'0
g1¢0
LBL7O
gat o
g8l C

w0

iye

[0
[ 4rd
ge'c
EVE
LA A
A 4
BEZ

dag

Ge'z

EEC
BE'Z
PEE
(4594
FA N
¥e°T
8e°g

Sy

ge'e

2ee
8E°7
£E'C
62'C
ZE 2
0£'C
£e°¢

L

98¢

ge7
BEC
5E7T
8E'e
Le2
L€
8e ¢

unyp

orz

LE'T
6EC
GE'¢
8e'%
Z¥'e
v 2
ovz

Aewy

or'e

8ET
o'z
ore
2y
|5
gee
| A

Jdvyy

Py

Zr'e
A
Zv'e
S¥'C
ov'e
e
%A

R

Sv¢

£PZ
124
8vz
Sv'z
LvZ
Ly'e
vz

Gang

25 IV

er'z
FA s
g¥°C
A A
53
gvz
Eve

uep

abplany

8661
18861
8661t
9661l
681
EG61L
CE6L

ieB A

"SAN Ul $3LI0308) 58210 a51el 85I I8 POAIRDEI HPW 40 (34} 1581 Lases aberAy L wae)

681 ¢

86170
tgl o
610
561°C
SLtT’0
vt O
BEL O

dag

LeL 0

$8L°0
LLLO
1020
86170
Y610
¥6L°0
[ReTALY;

finy

EBLD

810
88170
B&L°C
66L°0
g6L'0
06470
861 &

nr

86L'0

98170
S61°0
L6170
LBL°0
86170
VGl
oozTo

ungp

96170

LBi0
2020
9610
LBLO
FAs TALY]
610
g8t ¢

Aepy

Z68L 0

98L'0C
BOZ'O
£8L'0
88L°0
9610
BELO
08BLO

dy

ZeL'o

Z6l'0
g8170
t6L°0
gLz
8810
0RL0
Z8L70

ey

260

P8LO
LEE'0
TAVIAR Y]
502 @
bBLD
8170
58170

994

L8L G

BBL°O
L8170
8L 0
L8170
g0
ggLo
08l O

ues

aberany

BEG1L
LB61
9861
8661
¥e61L
£861
Zeat

SLETY

SAN vl saloDE; 2580y0 aBIR| 831 1o DBAISODS ¥ JO (870 X N%) 1591 UaBospu weloiduou abeIaAY 0 siqe ]

38



BLLL %Ll 9€'LL LTLL ZOLL BB'QL QBQL LULL QLULL OTLL BTLL BT LL G LL ebeisay

SLLL YELL 8LLL BE9L LLLL 9T LL LOLL BTLL 98°8L WTLL ITLL OLLL  [ELL 866
8CLL BELL BELL BLLL MOLL 8SLL OELL GTLL SOLL £B'9L OZLL OVLL OSLL  IB6L
8U'LL €ELL OTLL 9TLL WLBL BLOL SL°9L OLVLL AELL BT LL LE9L OBSQL vTLL 966l
PE9L  OB'9L €1°LL LLOL SVLL TS'SL 8G°9L £T LL TTLL TOLL BEBL 099L £94L G66L
CELL L04LL YYLL bYLL E6'9L BBOL ¥ROL Tl LL BELL OV LL 9BUL LL il SSIL VBB
LETLL 99y BLLL O STUL YT LL SB'OL BEOL G8OL BLLL TYLL V8LL 884L 9B9LL  E6BL
Le'LL ZlieL wv'lr B9LL LOLL ZBOL 089 YB'SL VIVLL L9LL 99LL 9T L. LL4{  ZB6L

abeishy  oagy AON 100 dag By inr unr Ae ady BE=378) 8. ueq Ei-

SAN U S0u0100) asaayud ofie; 2oy 1w Wisicid opnis 30 eBeiuetiad e s uidseo aBeiany g sjqey

€LC8 ElZ8 [Z'78 66'L8 BE'LS ELI8 Q9LZ8 BEIS8 [E£'T8 OEIB 0ET8 9ZC8 BT'TR ebesay

6LCB GlZ8 Z8TB 1£'18 [(I'ZB 8ZZ8 £DT8 EE'ZR B0TR LTZB STTR 68L8 €£Z'Z8 8661
l€°¢8 08’28 HZ'Z8 L1ZB B6°L8 OL'ZB OyT8 65Z8 €5°Z8 LETB 9ET8  GEL8 ZEE8  L66L
cL'T8 B80ZRB L1 Z§ Z1¢8 L8LE I1Z'Z8 L1'ZB L¥ZB 0G'T8 6B0TB 9LLB 60Z8 OL'TE 9661
G178 BE'L8 118 Oz I8 $T'ZR OBL8 ZO'Z8 8§¥8 8P I8 L8 [TEB Z6'l8 BYZ8 G661
cv'ze  O0'Z8  IPZB  LTZ8 OYES ZT1'Z8 818 ebZe €478 89T8 0878 S8  95°T8  vB6L
LI'C8  1ST8 S¥Z8 Si°i8 EBOB GL'Z8 ZZER ZOTB8 TTZR €LTB OEWR GE'T8 6YTY  E£B6L
L1728 i6'l8 vi'zg ity z8 B8I'CB G178 PiL'Ze 8T'T8 ESO'TZE BET8 HLZB ZLZ8 S8'L8  ¥66L

slieiany  oag AON 180 dag Sny mr un Amiy g N ga4 uep 3208

44a

Apr 10 07 08

‘SAN W Sauolor; esasyd abse; vaill 1 malold eny jo abeiuscsad v se esed sbelaay ‘g 9gel



